Asperger syndrome (AS) is a disorder of early childhood characterized by autistic social deficits, subtle communication impairment, and excessive isolated interests. There is no history of language delay or of mental retardation. Despite its increasing popularity as a distinct condition, its diagnostic validity remains uncertain. It is still unclear to what extent AS differs from autism with normal intelligence sometimes referred to as high-functioning autism (HFA). However, some reports have suggested that persons with AS possess a distinct profile on tests of intelligence characterized by a high verbal IQ and a low performance IQ, whereas in most cases with HFA, the pattern is reversed. Since few studies have directly compared AS subjects with HFA controls using unmodified diagnostic criteria and standardized measures of assessment, in this report we compared 22 AS subjects with 12 HFA controls, matched on age, sex and level of intelligence. As a group, subjects with AS showed a higher verbal IQ and higher scores on information and vocabulary subtests than those with HFA. However, scores of several AS and HFA subjects showed a mixed pattern. Implications of these findings are discussed in the context of the validity of Asperger Syndrome.
INTRODUCTION
Asperger Syndrome (AS) is a pervasive developmental disorder characterized by autistic social dysfunction and isolated idiosyncratic interests, in the presence of normal intelligence. There is no history of language delay (APA, 1994; WHO, 1993) . Despite the enormous degree of interest in this condition, research has so far failed to demarcate its boundaries from autism with normal intelligence, also referred to as high-functioning autism (HFA).
Clinical features that have been studied to distinguish AS from HFA include motor clumsiness, pedantic speech, cognitive factors, and outcome. However, results have been inconclusive (Gillberg, 1998; Schopler & Mesibov, 1998) . In addition, it has been suggested that persons with AS possess a distinct profile on intelligence tests characterized by a high verbal IQ (VIQ) and a relatively low performance IQ (PIQ) (Klin, Volkmar, Sparrow, Cichetti, & Rourke, 1995) . In contrast, persons with autism are usually stronger in their non-verbal abilities, and often score higher on PIQ than VIQ on standardized tests of measurement (Rutter, 1978; Lincoln, Allen, & Kilman, 1995) .
In his original series of four children with a variety of social and emotional difficulties, Asperger did not provide details of any standardized tests of intelligence nor did he comment on the difference between VIQ and PIQ (Asperger, 1944) . However, he believed that his patients were gifted with a high intelligence (Wing 1981) , and that they had a special affinity for language, because their language often developed before their ability to walk. Other researchers, notably Wing (1981) , disagreed with Asperger's view, and proposed that language did not have to be sophisticated or develop early in patients with AS. Also, 20% of Wing's series showed an IQ in the retarded range. Although, no exact figures were given, four of the six vignettes described in her paper had higher scores on VIQ and lower on PIQ on the WAIS (1997).
As far as the difference between VIQ and PIQ on tests of intelligence is concerned, studies have yielded inconsistent results. For example, in a study of the neurocognitive aspects of AS, Szatmari, Tuff, Finlayson, and Bartolucci (1989) compared 26 AS subjects with AS with 17 HFA controls. The criteria for AS were modified from Wing's description (1981) . No significant differences were found between the two groups on verbal, performance, or full scale IQ scores. However, the HFA group was more impaired than the AS group on most measures of social interaction, language and communication. The authors concluded that while ''AS can be considered a type of PDD, there are significant clinical differences between AS and HFA on clinical presentation '' (Szatmari et al., 1989, p. 132) . In one of the few studies that have examined the neuropsychological profiles of persons with AS, Ozonoff and colleagues compared 10 subjects with AS with 13 controls with HFA (1991). The AS group scored higher on the VIQ than the HFA group. The authors also found a large discrepancy between VIQ and PIQ in the HFA group that was not found in the AS group. They concluded that the findings, while suggesting possible clinical variations, did not provide ''evidence of the external validity of AS because they may be entailed by diagnostic definition'' (Ozonoff, Rogers, & Pennington, 1991 , p. 1115 . This was because the inclusion criteria for AS were modified for the study; language functioning at the time of evaluation was assessed and language development earlier in childhood was not taken into consideration. In a more recent study using a strict definition of AS based on the DSM-IV criteria, Ozonoff and colleagues compared 23 children with HFA (defined as autism with a full scale IQ of over 70) with AS. Of note, patients with AS who met the criteria of autism in the past were excluded. The results again revealed that as a group, subjects with AS had higher VIQ scores than those with HFA. Fifty percent of subjects with AS showed higher VIQ than PIQ scores compared to 35% in the high functioning group. When performance on individual subtests was compared, the comprehension test differentiated the two groups with subjects in the AS group scoring higher than those in the HFA group. The authors found few group differences in current presentation and cognitive functioning, and suggested that many of the group differences may index differences in severity.
Manjiviona and Prior (1995) reported similar findings. In a study examining motor clumsiness in children with AS and HFA, the authors found no difference in the intellectual profiles of the two groups. However, the criteria used for the diagnosis of AS were modified; it was not necessary for the subjects to meet the criterion of lack of language delay. Ghaziuddin, Leininger, and Tsai (1995) compared 12 subjects with AS with eight controls with HFA, as part of a study to investigate the presence of thought disorder and other phenomenological deficits in this population. As a group, AS subjects had higher VIQ, and a trend towards higher full scale IQ than the HFA subjects. In another study examining motor coordination abnormalities in children with autism and AS, the authors found that children with AS showed higher VIQ and full scale IQ than those with autism (Ghaziuddin, Butler, Tsai, & Ghaziuddin, 1994) . Klin et al. (1995) presented data on the neuropsychological characteristics of AS based on a case-control study of AS and HFA. Forty-six subjects with AS and HFA, identified on the basis of case-records, were rated blindly as belonging to either group. Diagnostic criteria for AS were modified to include the presence of motor clumsiness. The authors reported that subjects with AS had signficantly higher VIQ than PIQ scores (average split 23 points), compared to HFA controls who showed similar VIQ and PIQ scores. In addition, subjects with AS showed problems of visual-motor integration, visual-spatial perception, and visual memory; such deficits were not seen in the controls. On the basis of the results, the authors suggested an overlap between AS and non-verbal learning disability (NLD), a neuropsychological disability characterized, among other features, by a significant deficit between VIQ and PIQ. Out of 21 subjects with AS, 18 met the characterization of NLD while 3 did not; in the HFA group, only one out of 19 met the features of NLD while 18 did not. In a more recent study examining theory of mind deficits in higher functioning subjects with autism and AS,
